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The aim of the study was to investigate the in‑
cidence of syncope and aborted cardiac arrest in 
patients with AS and to analyze whether simple 
clinical, electrocardiographic (ECG), and echo‑
cardiographic parameters can be the markers of 
these complications.

PATIENTS AND METHODS This was a retrospec‑
tive study involving 514 consecutive patients with 
isolated AS before valve replacement (data collec‑
tion, 1995–2008). AS was diagnosed on the ba‑
sis of medical history, physical examination, and 
echocardiography. Patients with coexisting signifi‑
cant mitral or tricuspid valve disease or with mod‑
erate or severe aortic regurgitation were exclud‑
ed from the study. All patients were symptomat‑
ic and fulfilled the echocardiographic criteria for 

INTRODUCTION Aortic stenosis (AS) is the most 
common valvular heart disease in adults with‑
out explained pathogenesis and is regarded as 
the coming plague of the 21st century.1-4 One of 
the axioms of clinical cardiology is that signifi‑
cant AS predisposes to syncope and also increas‑
es the risk of cardiac arrest.

The risk of syncope and cardiac arrest is asso‑
ciated with greater severity of valve defect, left 
ventricular dysfunction or hypertrophy, and coro‑
nary artery disease (CAD).4-10 This widely accept‑
ed concept is based mainly on retrospective stud‑
ies from the 1960s and 1970s, involving highly 
selected patients from reference centers. Usu‑
ally, these were case reports of sudden cardiac 
death in patients with congenital or rheumatic 
valve disease.5,7,11-16
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ABSTRACT

INTRODUCTION Syncope and sudden cardiac arrest are known complications of aortic stenosis (AS).
OBJECTIVES The aim of the study was to investigate the incidence of these complications in patients 
with severe symptomatic AS and to analyze whether basic clinical data and electrocardiographic (ECG) 
and echocardiographic parameters can be the markers of these complications.
PATIENTS AND METHODS The incidence of syncope and sudden cardiac arrest and its correlations with  
clinical and diagnostic data (ECG, echocardiography, Holter monitoring) were analyzed in 514 patients 
(mean age, 60 ±11 y) with severe symptomatic AS before valve replacement.
RESULTS Syncope was reported in 167 patients (32%), and aborted cardiac arrest in 14 (2.7%; ventricular 
fibrillation, 13 patients; third ‑degree atrioventricular block, 1 patient). None of the analyzed parameters 
was related to syncope. Patients with a history of sudden cardiac arrest had higher New York Heart As-
sociation class (P = 0.01), more frequent history of syncope (P = 0.017), higher left ventricular mass 
index (P = 0.02), lower ejection fraction (P = 0.004), longer QRS duration (P = 0.048), corrected QT (P 
= 0.002), QT dispersion (P = 0.007), and a higher number of ventricular arrhythmias in 24 ‑hour Holter 
monitoring (P = 0.002). A multivariate analysis showed correlations between syncope, ejection fraction 
of less than 45%, and QTd exceeding 60 ms and aborted cardiac arrest. At least 2 of these parameters 
were observed in 8 of 14 patients (P <0.001): sensitivity, 57%; specificity, 86%; positive predictive 
value, 10%; and negative predictive value, 98%.
CONCLUSIONS The incidence of sudden cardiac arrest in severe symptomatic AS is low. It is higher in 
patients with a history of syncope, prolongation of QTd, and reduced ejection fraction. None of the clinical 
and diagnostic parameters were associated with a history of syncope in patients with AS.
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Standard electrocardiogram We measured heart 
rhythm and rate, QRS duration, QT manually 
measured in all 12 leads (50 mm/s; corrected 
with the Bazet formula [QTc]), and QT disper‑
sion (difference between maximal and minimal 
QT in 12 leads [QTd]).

24 ‑hour Holter monitoring We measured the mean 
heart rate, the number of ventricular and supra‑
ventricular ectopies (VE and SVE, respectively), 
the presence/number of episodes of ventricular 
and supraventricular tachycardia (VT and SVT) 
(3 or more complexes, rate, >100 bpm).

Coronary angiography  Coronary angiography was 
performed in all patients with indications. Signif‑
icant CAD was defined as a reduction of at least 
70% in the diameter of the major coronary artery 
or 50% in that of the left main coronary artery.

Statistical analysis The data were analyzed us‑
ing SPSS 8.0. The continuous data were expressed 
as mean ± standard deviation, and the categor‑
ical data as percentage. The mean values of nor‑
mally distributed variables were compared with 
the t test, and of the variables without normal dis‑
tribution with the Wilcoxon test. The categorical 
values were analyzed with the χ2 test. A univari‑
ate analysis and multivariate logistic regression 
were used to analyze correlations between syn‑
cope and aborted cardiac arrest and selected pa‑
rameters. In a multivariate analysis, we includ‑
ed variables that were statistically significant in 
the univariate analysis; we used backward elimi‑
nation with a P level of 0.1.

RESULTS The study population consisted of 
197 women and 317 men (mean age, 60 ±11 y). 
Most patients were classified as NYHA class III 
(n = 222, 43.2%) or IV (n = 183, 35.6%). CAD was 
reported in 95 patients (18%), and a history of 
myocardial infarction in 40 (8%). The baseline 
characteristics of the patients are shown in TABLE 1.

The mean heart rate, QRS duration, and QTc 
and QTd were not correlated with medical treat‑
ment. Syncope was reported in 167 patients 
(32%) including 101 men and 66 women. None 
of the clinical and diagnostic parameters were 
associated with prior syncope in patients with 
AS (TABLE 2).

Documented cardiac arrest was reported in 
14 patients (2.7%; 9 men and 5 women). Ventric‑
ular fibrillation was documented in 13 cases and 
third ‑degree atrioventricular block in 1. In 2 cas‑
es, cardiac arrest was recorded during 24 ‑hour 
Holter monitoring (FIGURE 1). Patients with and 
without a history of cardiac arrest did not differ 
in terms of age. Patients with a history of car‑
diac arrest had a higher NYHA class (P = 0.01), 
more frequent history of syncope (P = 0.017), 
greater LVMI (P = 0.02), lower EF (P = 0.004), 
longer QRS (P = 0.048), longer QTc (P = 0.002), 
more extended QTd (P = 0.007), and more fre‑
quent ventricular ectopy during 24 ‑hour Holter 

severe AS including: an aortic valve area, <1.0 cm2; 
mean aortic valve gradient, >40 mmHg; and aor‑
tic jet velocity, >4 m/s (all of the parameters or 
any combination thereof).4 Data on prehospital 
medical treatment were collected: 232 patients 
received β ‑blockers; 134, angiotensin ‑converting 
enzyme inhibitors; 197, diuretics; 10, digoxin; 5, 
calcium channel blockers; 3, mexiletine; 2, sotalol; 
and 1, amiodarone. In 209 patients, no medica‑
tions had been administered. All patients had 
normal serum electrolyte levels.

We recorded a history of syncope (excluding 
patients with a history of syncope not related to 
cardiovascular abnormalities, for example, neu‑
rologic syncope, etc.); a documented history of 
aborted cardiac arrest, paroxysmal atrial fibrilla‑
tion (in ECG), and myocardial infarction; and New 
York Heart Association (NYHA) class.

Echocardiography We measured left ventricular 
end ‑diastolic diameter (LVEDd), end ‑systolic di‑
ameter, interventricular septum (IVS), posterior 
wall thickness (PWT), ejection fraction (EF), and 
maximal transvalvular systolic gradient. Aortic 
valve area was not analyzed because the measure‑
ment of that parameter was available in less than 
half of the patients. Left ventricular mass (LVM) 
was calculated and adjusted for the body surface 
area (BSA in m²) using the following formula:

LVMI [g/m²] = 1.04[(IVS + LVEDd + PW)³ – 
LVEDd³] – 13.6/BSA.

TABLE 1 Baseline echocardiographic, electrocardiographic, and 24 ‑hour Holter 
monitoring data in the study group

echocardiography

LVMI, g/m2 220 ±66 91–514

EF, % 61 ±16 8–80

EF <45% 63 (12)

MAG, mmHg 98 ±31 40–200

electrocardiogram

heart rate, bpm 71 ±13 44–125

QRS, ms 102 ±19 65–184

QTc, ms 456 ±39 312–608

QTc >500 ms 65 (13)

QTd, ms 61 ±24 20–180

Qtd >60 ms 158 (31)

24 ‑hour Holter monitoring

heart rate, bpm 71 ±10 48–110

ventricular ectopy, n/24 h 484 ±1993 0–24,509

ventricular ectopy >300/24 h 95 (18)

VT 59 (11)

SVE, n/24 h 522 ±2326 0–42,466

SVT 246 (48)

Data are presented as number (percentage) or mean ± standard deviation and ranges 
(min–max).

Abbreviations: LVMI – left ventricular mass index, MAG – maximal aortic gradient, 
QTc – corrected QT, QTd – QT dispersion, SVE – supraventricular ectopy, SVT – 
supraventricular tachycardia, VT – ventricular tachycardia
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monitoring (P = 0.002) (TABLE 3). In the multi‑
variate analysis, the  incidence of cardiac ar‑
rest was independently correlated with a histo‑
ry of syncope (odds ratio [OR], 4.9 [1.5–16.0]), 
lower EF (0.96 [0.94–0.99]), and longer QTd 
(1.03, 1.009–1.051) (TABLE 4). We also observed 
a borderline correlation with the NYHA class. 
Medical treatment had no effect on the results. 
In another model, we used the same set of param‑
eters but with arbitrary cut ‑off values. They were 
as follows: history of syncope; EF, <45%; QTd, 
>60 ms; QTc, >500 ms; QRS, >120 ms; ventricular 
ectopy, >300/24 h). We observed that EF, a histo‑
ry of syncope, and QTd were independently cor‑
related with the incidence of aborted cardiac ar‑
rest (TABLES 4 and 5). At least 2 of these parame‑
ters were observed in 8 of 14 patients (57%) with 
cardiac arrest and in 70 patients (14%) without 
cardiac arrest (P <0.001; sensitivity, 57%; speci‑
ficity, 86%; positive predictive value, 10%; nega‑
tive predictive value, 98%).

DISCUSSION Numerous prospective studies as‑
sessed the risk factors of sudden cardiac death 
in different groups of patients, which in fact as‑
sessed the risk of arrhythmia.17,18 In patients with 
severe symptomatic AS, this type of analysis is 
not possible because as soon as the patient be‑
comes symptomatic, aortic valve replacement 
should be promptly performed.4 In 1968, Ross and 
Braunwald5 summarized the results of the ret‑
rospective studies examining the natural histo‑
ry of AS and evaluated the mean survival of pa‑
tients following the onset of symptoms. The mean 
survival did not exceed 2 to 5 years in patients 
who developed symptoms of heart failure, angi‑
na, or syncope.

Owing to the lack of prospective studies, we de‑
cided to evaluate the history of syncope and car‑
diac arrest in patients with significant AS. Our 
patients constituted the biggest group analyzed 
so far (514 patients). We evaluated simple pa‑
rameters, available in all patients before surgery.

The typical symptom of AS is syncope, which 
initially develops only during exercise or with 
changes of the body position. It is caused by de‑
creased cerebral blood flow, also as a result of 
arrhythmias.4,5,16,19‑22 Left ventricular hypertro‑
phy (present in patients with AS) and reduced 
EF are well known predictors of higher incidence 
of arrhythmias.1,3,5,7,16,22‑27 Conduction distur‑
bances caused by calcifications are also possi‑
ble. The prognosis becomes worse after the first 
episode of syncope.5 In our study group, 167 pa‑
tients (32%) experienced at least 1 episode of 
syncope. We did not find any specific parameter 
that distinguished between the group with and 
without syncope.

Documented aborted cardiac arrest was report‑
ed in 14 patients (2.7%). In the univariate anal‑
ysis, the incidence of cardiac arrest was correlat‑
ed with syncope, NYHA class, higher LVMI, lower 
EF, longer QRS, QTc, and QTd duration, and more 
frequent ventricular ectopy. In the multivariate 

TABLE 2 Comparison of the results between patients with and without a history of 
syncope

Parameter Syncope

yes (n = 167) no (n = 347)

clinical data

age, y 59 ±11 60 ±10

sex, men/women 101/66 216/131

history of palpitations 115 (69) 212 (61)

paroxysmal atrial fibrillation 14 (8) 33 (9)

myocardial infarction 16 (9.6) 24 (7)

NYHA 3.1 ±0.77 3.1 ±0.7

echocardiography

LVMI, g/m2 217 ±66 221 ±67

EF, % 63 ±14 61 ±16

MAG, mmHg 101 ±31 96 ±30

CAD 22 (13) 73 (21)

electrocardiogram

heart rate, bpm 70 ±12 71 ±13

QRS, ms 101 ±21 102 ±17

QTc, ms 452 ±37 458 ±39

QTd, ms 61 ±21 61 ±25

24 ‑hour Holter monitoring

heart rate, bpm 71 ±10 70 ±11

ventricular ectopy, n/24 h 163 ±364 638 ±2398

VT 15 (9) 44 (13)

SVE, n/24 h 565 ±1688 500 ±2581

SVT 80 (48) 166 (48)

Data are presented as number (percentage) or mean ± standard deviation.

Abbreviations: CAD – coronary artery disease, others – see TABLE 1

FIGURE The  final part of continuous electrocardiogram (ECG) tracing in a 62 ‑year ‑old 
woman with severe symptomatic aortic stenosis (maximal aortic gradient, 73 mmHg; 
ejection fraction, 27%; New York Heart Association class, IV; QTd, 80 ms; no history of 
syncope). The patient was resuscitated, underwent a surgery, and survived at least 
12 years. The ECG shows sinus rhythm and then short run of VT; after a short pause, 
ventricular escape beat of the same morphology; then, premature ventricular beat of 
different morphology that initiates ventricular flutter; and then, ventricular fibrillation.
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agree with the previous studies. In most cases, 
the analysis of sudden cardiac death in patients 
with AS was retrospective and had been published 
from 10 to 20 years ago. The authors of all those 
reports emphasized that the risk was higher by 
5% to 34% and rarely occurred in asymptomatic 
patients.6,10,11,22 It has been suggested that signifi‑
cant left ventricular hypertrophy, high transvalvu‑
lar gradient, critical CAD, and significant myocar‑
dial fibrosis were associated with an increased in‑
cidence of cardiac arrest; however, standard clin‑
ical and echocardiographic parameters were not 
useful in identifying patients at risk.

From 1958 to 1978, a total of 35 cases of sud‑
den cardiac death in patients with AS were re‑
ported.5,6,8‑10,12,14,16,28‑32 Of those patients, 75% 
were symptomatic, most had ST changes, and 
stenosis was severe in all autopsy ‑confirmed cas‑
es. There have also been reports of sudden car‑
diac death recorded in patients with AS during 
24 ‑hour Holter monitoring. Von Olhausen7 de‑
scribed 7 patients; in 6 cases, the cause of death 
was malignant VT and only 1 death was asso‑
ciated with bradyarrhythmia. What is more, in 
the last hours before death, the frequency and 
complexity of ventricular ectopy and heart rate 
increased. In another study, Von Olhausen31 also 
reported sudden death of a patient with severe AS 
and impaired left ventricular function (VF during 
24 ‑hour Holter monitoring), without prior exer‑
tion, syncope, and without any ventricular ectopy 
within the last hour.31 Dilaveris et al.33 described 
a case of a 77 ‑year ‑old woman with asymptomatic 
(only palpitation related to atrial fibrillation) and 
moderate AS during Holter monitoring due to tor‑
sade de pointes, who died in sleep without prior 
arrhythmia. Sudden cardiac death was also doc‑
umented on Holter monitoring in a 71 ‑year ‑old 
man with significant AS by Siostrzonek et al.28 
The tracing showed the development of stress‑
‑induced sinus tachycardia with broad QRS and 
rapid transition to ventricular fibrillation. This is 
particularly interesting because the patient had 
no impaired left ventricular function.

The analysis of the Framingham study demon‑
strated that patients with hypertrophy had sever‑
al times higher incidednce of ventricular arrhyth‑
mias and an increased risk of cardiac arrest.34 
The substrate for the increased number of ven‑
tricular ectopy was explained by the increase of 
the amount of connective tissue and myocardial 
perfusion abnormalities. Bikkina et al.35 showed 
that left ventricular hypertrophy in patients with 
asymptomatic CAD and ventricular arrhythmia 
doubles the risk of death. In our group, the com‑
parison of an average LVMI showed a significant‑
ly higher hypertrophy in patients with a histo‑
ry of cardiac arrest compared with those with‑
out such history.

In our study, increased frequency of ventricu‑
lar ectopy was observed in patients with a histo‑
ry of cardiac arrest; however, this was only sig‑
nificant in the univariate analysis.

analysis, we observed a significant effect of syn‑
cope (5 ‑fold higher risk), lower EF, and increased 
QTd on the risk of cardiac arrest. The NYHA 
class hshowed only a borderline correlation with 
the risk of cardiac arrest. Our findings partially 

TABLE 3 Comparison of the results between patients with and without a history 
of aborted cardiac arrest

Aborted cardiac arrest P  value

yes (n = 14) no (n = 500)

clinical data

age, y 62 ±14 60 ±11

sex, men/women 9/5 307/192

history of palpitations 9 (64) 157 (31) 0.017

paroxysmal atrial fibrillation 11 (79) 314 (63)

myocardial infarction 2 (14) 45 (9)

NYHA 3 (21) 37 (7)

age, y 3.6 ±0.6 3.1 ±0.7 0.01

echocardiography

LVMI, g/m2 260 ±78 219 ±66 0.02

EF, % 50 ±20 62 ±15 0.004

EF <45% 7 (50) 56 (11) 0.001

MAG, mmHg 94 ±27 98 ±31

CAD 4 (29) 91 (18)

electrocardiogram

heart rate, bpm 74 ±12 71 ±12

QRS, ms 111 ±25 101 ±18 0.048

QTc, ms 489 ±48 455 ±38 0.002

QTc >500 ms 5 (36) 60 (12) 0.02

QTd, ms 79 ±30 61 ±24 0.007

QTd >60 ms 9 (64) 149 (30) 0.01

24 ‑hour Holter monitoring

heart rate, bpm 71 ±11 71 ±11

ventricular ectopy, n/24 h 1093 ±2740 467 ±1971 0.002

VT 3 (21) 56 (11)

SVE, n/24 h 570 ±1716 521 ±2344

SVT 6 (43) 240 (48)

Data are presented as number (percentage) or mean ± standard deviation.

Abbreviations: see TABLES 1 and 2

TABLE 4 Factors associated with the incidence of aborted cardiac arrest: 
the multivariate analysis

Wald statistics P  value Odds ratio (confidence 
interval)

QTd 7.6 0.006 1.03 (1.009–1.051)

syncope 6.9 0.008 4.9 (1.5–16.0)

EF 4.1 0.04 0.96 (0.94–0.99)

NYHA 2.6 0.1 2.29 (0.8–6.2)

effect of dychotomic parameters

EF <45% 15.3 0.0001 10.4 (3.2–33.8)

syncope 8.2 0.004 5.8 (1.7–19.5)

QTd >60 ms 6.3 0.01 4.4 (1.4–14.1)

Abbreviations: NYHA – New York Heart Association, others – see TABLE 1
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Third, we should stress that the incidence of sud‑
den cardiac arrest was assessed based on a popu‑
lation of patients with AS who had survived cardi‑
ac arrest. Fourth, our analysis of arrhythmia was 
based only on 1 24 ‑hour ECG; reproducibility of 
ventricular ectopy, especially VT is rather poor so 
this might have also affected our results. Howev‑
er, our group of patients with severe symptom‑
atic AS is the largest such group in the literature.

One could also question the measurement of 
QTd, which is rarely used in clinical practice. We 
simply documented the potential value of QTd, 
which is automatically calculated by some ECG 
machines.

We did not find any statistically significant ef‑
fect of medical treatment on ECG results; how‑
ever, this should be considered in any ECG data.

In conclusion, the history of sudden cardiac 
arrest in patients with severe symptomatic AS is 
rather low. The incidence of cardiac arrest is high‑
er in patients with a history of syncope, prolon‑
gation of QTd above 60 ms and a reduced EF of 
less than 45%. None of the clinical and diagnos‑
tic parameters were associated with a history of 
syncope in patients with AS.

REFERENCES

1 Olszowska M. Pathogenesis and pathophysiology of aortic valve steno-
sis in adults. Pol Arch Med Wewn. 2011; 12: 409‑413.

2 Adamczyk T, Mizia ‑Stec K, Mizia M, et al. Biomarkers of calcification and 
atherosclerosis in patients with degerative aortic stenosis in relation to con-
comitant coronary artery disease. Pol Arch Med Wewn. 2012; 122: 14-21.

3 d’Arcy JL, Prendergast BD, Chambers JN, et al. Valvular heart disease: 
the next cardiac epidemic. Heart. 2011; 97: 91‑93.

4 Vahanian A, Alfieri O, Andreotti F, et al. Guidelines on the management of 
valvular heart disease (version 2012). Joint Task Force on the Management 
of Valvular Heart Disease of the European Society of Cardiology; European 
Association for Cardio ‑Thoracic Surgery. Eur Heart J. 2012; 33: 2451‑2496.

5 Ross J Jr, Braunwald E. Aortic stenosis. Circulation. 1968; 38: 61‑67.

6 Lund O, Nielsen TT, Emmertsen K, et al. Mortality and worsening of prog-
nostic profile during waiting time for valve replacement in aortic stenosis. 
Thorac Cardiovasc Surg. 1996; 44: 289‑295.

7 von Olshausen K, Witt T, Schmidt G, et al. Ventricular tachycardia as 
a cause of sudden death in patients with aortic valve disease. Am J Cardiol. 
1987; 59: 1214‑1215.

8 Ruiz Ruiz FJ, Gonzalez Cortijo J, Zalba Etayo B, et al. Asymptomatic aor-
tic valve stenosis and sudden death. An Med Interna. 2003; 20: 529‑531.

9 Monin JL, Lancellotti P, Monchi M, et al. Risk score for predicting out-
come in patients with asymptomatic aortic stenosis. Circulation. 2009; 120: 
69‑75.

10 Pellikka PA, Sarano ME, Nishimura RA, et al. Outcome of 622 adults 
with asymptomatic, hemodynamically significant aortic stenosis during pro-
longed follow ‑up. Circulation. 2005; 111: 3290‑3295.

11 Cohle SD, Graham MA, Dowling G, Pounder DJ. Sudden death and left 
ventricular outflow disease. Pathol Annu. 1988; 23: 97‑124.

12 Iskandrian AS, Segal BL, Wasserman L, et al. Sudden death in severe 
aortic stenosis following cardiac catheterization. Cathet Cardiovasc Diagn. 
1978; 4: 419‑425.

13 Kulbertus HE. Ventricular arrhythmias, syncope and sudden death in 
aortic stenosis. Eur Heart J. 1988; 9 Suppl E: 51‑52.

14 Nikolic G, Haffty BG, Bishop RL, et al. Sudden death in aortic steno-
sis monitored by ear densitographic pulse and ECG. Am Heart J. 1982; 104: 
311-312.

15 Richards AM, Nicholls MG, Ikram H, et al. Syncope in aortic valvular 
stenosis. Lancet. 1984; 2: 1113‑1116.

16 Schwartz LS, Goldfischer J, Sprague GJ, et al. Syncope and sudden 
death in aortic stenosis. Am J Cardiol. 1969; 23: 647‑658.

17 Goldberger JJ, Cain ME, Hohnloser SH, et al. American Heart Asso-
ciation/American College of Cardiology Foundation/Heart Rhythm Society 
scientific statement on noninvasive risk stratification techniques for identi-
fying patients at risk for sudden cardiac death: a scientific statement from 
the American Heart Association Council on Clinical Cardiology Committee on 
Electrocardiography and Arrhythmias and Council on Epidemiology and Pre-
vention. Circulation. 2008; 30; 118: 1497‑1518.

In contrast to previously cited reports, we per‑
formed a more complex analysis of ECG findings, 
and we also analyzed repolarization. Progressive 
prolongation of the action potential duration and 
increased heterogeneity of ventricular repolar‑
ization are commonly found in hyperthrophied 
myocardium in patients with AS and may provide 
the substrate for the development of arrhythmias 
arising from triggered activity.25,26,36 Left ventric‑
ular hypertrophy led to increased QTd and the de‑
velopment of arrhythmias.23,36‑38 The findings of 
Kosar et al.23 demonstrated that maximum QTc 
and QTd were increased in patients with AS when 
compared with healthy subjects, and were also sig‑
nificantly greater in those with a history of syn‑
cope. In our previous study, we also confirmed 
increased repolarization parameters in patients 
with AS.39 In the present study in patients with 
sudden cardiac arrest, we observed more frequent 
repolarization abnormalities expressed as pro‑
longed QTc and QTd. In the multivariate anal‑
ysis, we observed increased incidence of cardiac 
arrest with QTd prolongation, especially when 
QTd exceeded 60 ms. This finding clearly shows 
that the instability of repolarization seems to be 
more important than, for example, the presence 
of ventricular ectopy.

Several observational studies indicated that re‑
duced EF can predict both sudden and nonsud‑
den death.3,5,7,19,22‑28,40 The history of cardiac ar‑
rest in our group of patients with AS was higher 
in those with an EF of less than 45%.

From the clinical point of view, we observed 
that 3 simple parameters: an EF of less than 45%, 
a history of syncope, and QTd exceeding 60 ms, 
were independently correlated with the histo‑
ry of cardiac arrest. Cardiac arrest was reported 
5.8 ‑fold more often in patients with a history of 
syncope, 10 ‑fold more often in those with an EF 
of less than 45%, and 4 ‑fold in those with QTd 
prolongation exceeding 60 ms.

Study limitations Our study has several limita‑
tions. First, this was a retrospective study, but it 
should be noted that it is not possible to conduct 
a prospective observational study in patients with 
symptomatic AS. Second, we collected our data in 
consecutive patients who were referred to our de‑
partment with symptomatic AS. Thus, our study 
group comprised patients from a reference cen‑
ter, and patients with less clinically complicated 
AS might have been referred to other hospitals. 

TABLE 5 Distribution of the number of risk factors in 
the analyzed groups

Risk factors Cardiac arrest

yes (n = 14) no (n = 500)

0 0 210 (42)

1 6 (43) 220 (44)

2 5 (36) 68 (14)

3 3 (21) 2 (0.4)

Data are presented as number (percentage).



ORIGINAL ARTICLE Incidence of syncope and cardiac arrest in patients with severe aortic stenosis 311

18 Glenn I, Fishman GI, Chugh SS, et al. Sudden cardiac death prediction 
and prevention: report from a National Heart, Lung, and Blood Institute and 
Heart Rhythm Society Workshop. Circulation. 2010; 30: 2335‑2348.

19 Omran H, Fehske W, Rabahieh R, et al. Valvular aortic stenosis: risk of 
syncope. J Heart Valve Dis. 1996; 5: 31‑34.

20 Satoh M, Saeki M, Yamazoe M, et al. Syncope in aortic stenosis dur-
ing continuous electrocardiographic monitoring – a case report. Jpn Circ J. 
1988; 52: 1415‑1418.

21 Johnson AM. Aortic stenosis, sudden death, and the left ventricular 
baroceptors. Br Heart J. 1971; 33: 1‑5.

22 Braunwald E. On the natural history of severe aortic stenosis. J Am 
Coll Cardiol. 1990; 15: 1018‑1020.

23 Koşar F, Hisar I, Durmaz T, et al. QTc dispersion measurement for risk 
of syncope in patients with aortic stenosis. Angiology. 2001; 52: 259‑265.

24 Krémer R. Arrhythmias in the natural history of aortic stenosis. Acta 
Cardiol. 1992; 47: 135‑140.

25 Batur MK, Acil T, Onalan O, et al. Is ventricular repolarization heteroge-
neity a cause of serious ventricular tachyarhythmias in aortic valve steno-
sis? Clin Cardiol. 2000; 23: 449‑452.

26 Sorgato A, Faggiano P, Aurigemma GP, et al. Ventricular arrhythmias in 
adult aortic stenosis: prevalence, mechanisms, and clinical relevance. Chest. 
1998; 113: 482‑491.

27 Tsai JP, Lee PY, Wang KT, et al. Torsade de pointes in severe aortic ste-
nosis: case report. J Heart Valve Dis. 2007; 16: 504‑507.

28 Siostrzonek P, Gossinger H, Schmoliner R, et al. Sudden cardiac death 
during long ‑term ECG monitoring of a patient with aortic stenosis. Dtsch 
Med Wochenschr. 1987; 112: 1374‑1376.

29 Jewett JF. Committee on Maternal Welfare Aortic stenosis with sud-
den death. N Engl J Med. 1972; 286: 45‑46.

30 Doyle EF, Arumugham P, Lara E, et al. Sudden death in young patients 
with congenital aortic stenosis. Pediatrics. 1974; 53: 481‑489.

31 von Olshausen K, Treese N, Pop T, et al. Sudden cardiac death in long‑
‑term electrocardiography. Dtsch Med Wochenschr. 1985; 110: 1195‑1201.

32 Glew RH, Varghese PJ, Krovetz LJ, et al. Sudden death in congeni-
tal aortic stenosis A review of eight cases with an evaluation of premon-
itory clinical features. Sudden death in congenital aortic stenosis. Heart J. 
1969; 78: 615‑625.

33 Dilaveris P, Vassilopoulos C, Tsagga E, et al. Torsades de pointes as 
a cause of sudden death in a patient with aortic stenosis and atrial fibrilla-
tion. Ann Noninvasive Electrocardiol. 2006; 11: 284-286.

34 Messerli FH. Clinical determinants and consequences of left ventricular 
hypertrophy. Am J Med. 1983; 75: 51‑56.

35 Bikkina M, Larson MG, Levy D. Asymptomatic ventricular arrhythmias 
and mortality risk in subjects with left ventricular hypertrophy. J Am Coll 
Cardiol. 1993; 22: 1111‑1116.

36 Ducceschi V, Sarubbi B, D’Andrea B, et al. Increased QT dispersion and 
other repolarization abnormalities as a possible cause of electrical instability 
in isolated aortic stenosis. Int J Cardiol. 1998; 64: 57‑62.

37 Maron BJ, Leyhe MJ, Casey SA, et al. Assessment of QT dispersion as 
a prognostic marker for sudden death in a regional nonreferred hypertrophic 
cardiomyopathy cohort. Am J Cardiol. 2001; 87: 114‑115.

38 Miorelli M, Buja G, Melacini P, et al. QT interval variability in hyper-
trophic cardiomyopathy patients with cardiac arrest. Int J Cardiol. 1994; 
45: 121‑127.

39 Orlowska ‑Baranowska E, Baranowski R, Zakrzewski D, et al. QT inter-
val dispersion analysis in patients with aortic valve stenosis: a prospective 
study. J Heart Valve Dis. 2003;1 2: 319‑324.

40 Passman R, Goldberger JJ. Predicting the future: risk stratifica-
tion for sudden cardiac death in patients with left ventricular dysfunction. 
Circulation. 2012; 125: 3031‑3037.



POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ 2014; 124 (6)312

Adres do korespondencji:
dr hab. med. Ewa Orłowska‑ 
‑Baranowska, Instytut Kardiologii, 
ul. Alpejska 42, 04‑628 Warszawa, 
tel.: 22‑343‑44‑47,  
faks: 22‑343‑45‑09,  
e‑mail: eorlowska@ikard.pl
Praca wpłynęła: 30.12.2013.
Przyjęta do druku: 18.04.2014.
Publikacja online: 29.04.2014.
Nie zgłoszono sprzeczności 
interesów.
Pol Arch Med Wewn. 2014; 
124 (6): 306‑312
Copyright by Medycyna Praktyczna, 
Kraków 2014

SŁOWA KLUCZOWE

nagłe zatrzymanie 
krążenia, omdlenie, 
zwężenie zastawki 
aortalnej

STRESZCZENIE

WPROWADZENIE Omdlenia i nagłe zatrzymanie krążenia (NZK) to znane powikłania zwężenia zastawki 
aortalnej (aortic stenosis – AS).
CELE Celem badania była ocena występowania tych powikłań u pacjentów z ostrym objawowym AS 
oraz analiza czy podstawowe dane kliniczne oraz wyniki EKG i echokardiografii mogą być zwiastunami 
ich występowania.
PACJENCI I METODY Oceniono występowanie omdleń i NZK oraz ich związek z danymi klinicznymi 
i wynikami badań (EKG, echokardiografia, EKG rejestrowane metodą Holtera) u 514 pacjentów (średnia 
wieku 60 ±11 lat) z ciężkim objawowym AS przed wymianą zastawki.
WYNIKI Omdlenia wystąpiły u 167 (32%) pacjentów, NZK u 14 (2,7%) pacjentów (migotanie komór u 13, 
blok przedsionkowo‑komorowy III° u jednego). Żaden z analizowanych parametrów klinicznych nie był 
związany z występowaniem omdleń. U pacjentów z NZK w wywiadzie stwierdzono wyższą klasę NYHA 
(p = 0,01), częstsze występowanie omdleń w wywiadzie (p = 0,017), wyższy indeks masy lewej komory 
(p = 0,02), niższą frakcję wyrzutową (p = 0,004), dłuższy czas QRS (p = 0,048), QTc (p = 0,002), 
dyspersję QT (p = 0,007) i większą liczbę pobudzeń komorowych w EKG rejestrowanym metodą Holtera 
(p = 0,002). Analiza wieloczynnikowa wykazała korelacje między występowaniem omdleń, EF <45% oraz 
dyspersją QT >60 ms a NZK w wywiadzie. Przynajmniej dwa z tych parametrów rejestrowano u 8 z 14 
pacjentów z NZK w wywiadzie (p <0,001): czułość 57%, swoistość 86%, wartość predykcyjna wyniku 
dodatniego 10%, wartość predykcyjna wyniku ujemnego 98%.
WNIOSKI U pacjentów z ciężkim objawowym AS częstość występowania NZK w wywiadzie jest niska. 
Jest ona wyższa u pacjentów, u których stwierdzono omdlenia w wywiadzie, wydłużoną dyspersję QT 
oraz obniżoną frakcja wyrzutową. Nie znaleziono związku między wynikami badań a występowaniem 
omdleń w grupie pacjentów z AS.
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